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INTRODUCTION

The objective of the Aircrew Gliding Escape System (AGES) Program is to develop a ram-
air.inflated, gliding parachute wing for use in Navy aircrew escape systems that will provide
the following advantages over the currently available parachute canopies:

1. Lower rate-of-descent and lower impact energy
2. Lower opening forces at high speed while reducing the opening times at low speeds 0.
3. Enhanced manueverability and evasion capabilities ,,

This report is part of the documentation of work conducted during fiscal years 1984 and
1985. Reference 1 is a summary of the work conducted on the AGES Program from fiscal years
1977 through 1983. Additional related information can be found in References 2 through 5. .-.

This test was conducted at the Naval Weapons Center on 23 October 1984 to prove the
feasibility of adapting this class of parachute canopy to the ejection environment and was the
first-ever use of a ram-air-inflated, gliding parachute wing in an ejection seat. --"

Readers who are not familiar with ram-air-inflated, gliding parachute wings should .,•:
review Reference 4 to familiarize themselves with the basic concepts and nomenclature.

TEST ITEMS

PARACHUTE

The test parachute was an AGES canopy (Configuration 13A) installed on the standard
risers used in the Stencel seat. The basic canopy parameters are seven cells, spanwise F --
"construction, Lissaman 7808 airfoil, aspect ratio of 2.0, surface area of 270 square feet, 32 ,
suspension lines and eight brake/steering lines, and lines-first deployment using a free
deployment bag. Appendix A contains the packing instructions and several photographs with
detais of the parachute canopy. A description of the reefing system used can be found in-,. -.
Reference 1. Additional details of the parachute canopy can be found in Reference 5. A
deployment bag was fabricated by the project engineer to fit the dimensions and profile of the ,V.,-
SIIIS-3 headbox and to provide an attachment to the drogue bridle. The headbox itself was " e
slightly modified by the removal of a cloth-covered sheet-metal bracket that is normally used
inside the headbox. "•-

3 V,.'• S%
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EJECTION SEAT

The seat used was a Stencel Aero Engineering Model SIIIS-3-ER, which is fully qualified
for use in the A-7 and TA-7 aircraft. For this test, the seat was modified with the addition of
yaw stabilization vanes that are intended to limit seat yaw before the drogue parachute
becomes effective. All other components of the seat system were standard equipment as used on
the production SIIIS-3-ER seat. The WORD (wind-oriented rocket-device) motor, although
installed, was inert, and the seat sequencer was locked in the high-speed mode. A complete
description of the functional sequence of the seat can be found in the Stencel test plan that is
contained in Appendix B. Figures I and ' -how the seat mounted in the fixture used to
determine the center-of-gravity of the entire test item before installation in the aircraft. Figure
3 shows the seat-mounting adapter plate fastened to the bulkhead in the aft cockpit of the YF-4 r, ,--
aircraft before seat installation. ,r

TEST RESULTS

The test was initiated at 500 knots equivalent airspeed (KEAS) at 5000 feet AGL (7500
feet MSL) from the rear seat of the Center's YF-4 aircraft, which is specially equipped for
intentional, in-flight ejections. Videotape and motion picture camera coverage shows that the
ejection seat and dummy combination exited the rear cockpit of the test air-craft cleanly and in
a stable attitude. Deployment of the drogue appeared to be normal and was very effective in
maintaining system stability. Although the yaw stabilization vanes were initially deployed as
the seat left the aircraft, they did not lock In the extended position. Later, as the deceleration
forces from the drogue parachute were applied to the seat, the vanes rapidly folded back into
the stowed position against the seat and remained there throughout the rest of the test.

Deployment of the ACES canopy was normal and the reefing system performed as •-•:U
designed, i.e., the first-stage reefing released the leading edge of the canopy at approximately
0.7 second and the second-stage reefing released the slider and lower surface of the canopy at
approximately 1.4 seconds after Initiation. On this test, both reefing stages were initiated by
the same 24-Inch lanyard (attached to the headbox) that pulled the cutter firing pins just after -" J

the deployment bag was extracted from the headbox.

Figures 4 through 19 show the ejection sequence from just after initiation until both
canopies are open and stable. The flashes in Figures 8 and 9 indicate drogue release from the ,.j
seat and the beginning of seat/man separation, respectively. These photographs were taken
from the 35-mm event camera and are the best still coverage available. Unfortunately, the
chase aircraft was not in the proper position during the election and no air-to-air photographic
coverage was obtained from the chase aircraft, In addition, the cameras installed in the cockpit
produced no useable film.

The opening forces from the test parachute were very low (approximately 1400 pounds
total) due to the low weight of the dummy and his equipment (155 pounds) and the relatively
long reefing system time delays (0.7 and 1.4 second) used for this test. The time delays were
selected because they were the shortest time delays that had previously been tested using this "," -.
reefing system configuration; the use of a fifth-percentile test dummy was directed by higher
authority. It is obvious, in retrospect, that much shorter time delays on the reefing system can
be used in conjunction with this seat system.

4 U.
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A cohision occurred between the AGES canopy and the 24-foot seat recovery parachute ' .N
immediately after the second stage disreefed on the AGES canopy. However, no entanglement
occurred and neither canopy was damaged. This collision caused some perturbations in the %
opening sequence of the AGES canopy, so the event times listed in Appendix C are not typical
of what can be expected during a normal deployment of the AGES canopy. In addition to the
test data in Appendix C, a videotape of the test can be obtained from the Aerosystems
Department, Program Support Branch (Code 6413).

The AGES canopy appeared to be either stalled, or on the verge of stalling, throughout
the descent because of the low forvard velocity resulting from the very light suspended weight.
This condition contribi-ted to the unusually high descent rate measured. The 150.pound
dummy used was (by far) the lightest load tested on the current configuration of the AGES k..
canopy. Consequently, with no relevant test data to use as guidance, the deployment brake t"

setting had to be estimated based on tests with heavier loads. A simple adjustment of the "'.,,.
deployment setting by 2 to 3 inches will ensure that the canopy will fly with a safe margin '
above stall even at very light payloads. Even though the deployment brakes were not set
correctly, the dummy appeared to have a very soft touchdown and was facing approximately ..0-
upwind at the time of ground impact. . .A

POST-TEST INSPECTION

An Inspection of the test items after the test revealed no damage to any part of the ejection
seat itself and no damage to the ACES canopy. However, the drogue bridle revealed several
cuts (Figure 20) which appear to have been caused by a shackle that is also used in the bridle.
In addition, three of eight suspension lines on the drogue canopy itself were severed
(Figure 21). It has not been determined exactly how the damage to the lines occurred:
however, it should be noted that the drogue and deployment bag assembly were not recovered
from the drop zone until approximately 30 days after the test date. Ivtr1_

Figures 22 and 23, respectively, show the attitude of the test dummy and canopy after
landing. Note that the dummy's arms were tied to his chest in order to minimize flailing during .0ý.4

the first moments of the ejection.

The deployment bag itself showed no damage to any of the structure nor to the neoprene
O-ringp used to stow the lines and lock the flaps on the deployment bag. Figure 24 shows one
lower edge of the deployment bag and illustrates the placement of the 0-rings. Figure 25
shows the overall layout of the drogue parachute, deployment bag, and related components.

"-4

CONCLUSIONS -
.'jG .%,%

The major technical obstacles to the use of a ram-air inflated gliding parachute wing in -

modern escape system have been overcome and demonstrated by this test. The most important . .-

tasks awaiting completion, as of this writing (19 July 86), are an accurate determination of the
physiological conditions during parachute landings (see References 2 and 3) and the detail
design of a parachute to meet the required parameters for vertical and horizontal velocity.

5.-
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FIGURE 1. Seat and Dummy Mounted in Device for
Centet-of-Gravity Measurement (Lateral View).
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FIGURE 2. Seat and Dummy Mounted in Device for"'":
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Center-of-Gravity Measurement (Rear View).,.,..
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FIGURE 3. Seat-Mounting Adapter Plate Fastened to Bear Bulkhead, Aft Cockpit, of ."'
the YF-41 Aircraft. Brackets shown are guides for the S1115-3 seat rails. %
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FIGURES5. Drogue is Hidden In Exhaust Plume From Seat Back Rockets
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FIGURE 12. SeatlMan Separation Complete. FIGURE 13. Seat Recovery Parachute Is Almost%
Note that the seat recovery parachute (not At Line Stretch. Note slight line sail on seat
normally installed) is deploying from a pack recovery parachute,. -
attached to the dummy's seat pan.

5..
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-FIGURE 14. ACES Parachute Second Stage FIGURE 15. AGES Parachute Opening Further. h!
Beefing Has Activated. Seat recovers parachute is Seat recover parachute and dumrnm are *en%
beginning to flal. close at this 'point. l
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FIGURE 16. AGES Parachute Almost Fully FIGURE 17. Upper Area of Suspension Lines on
Open. Seat recovery parachute is over inflated in the AGES Canopy Hi Contacted t.S. Seat
this frame. Recovery Parachute. Note that the AGES canopy

is offset to the side enough to prevent the dummy ,.
from entangling in the lines of the seat recovev-
parachute. , le

P .

FIGURE 18. Parachutes Have Separated and Are FIGURE 19. Canopies Separate and Stable. q.•.
Beginning to Stabilize.
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FIGURE 20. Drogue Bridle Showing Cuts Pcuibly Caundc By Shackle.
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FIGURE 21. Severed Lines on Drogue Canopy.
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FIGURE 22. Test Dummy Aft'er Landing. "'."'1.4 ..
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FIGURE 23. Test Canopy After Landing.

FIGURE 24. Lower Edge of IDepiovment Bag Showking
0-rings Used to Stow Suspension Li nes.
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* FICURE 2.5. Overall Layout of the Drogue Parachute,
J' Deployment Bag, and Related Components. ,"
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Appendix A

AGES TWO-STAGE REEFING

PACKING INSTRUCTTONS

NOTE: These instructions assume that the parachute rigger is intimately familiar with this r
class of parachute. Packing requires 2 each FI-0.7 and FI-1.4 reefing line cutters.

I. Lay risers and suspension lines face down, head toward canopy. Lay canopy left side down
with cell openings to right as viewed from the risers. Pull the suspension lines taut. Figure
A-I.

a. Check riser orientation--face down with ro twists.
b. Check riser release system for proper assembly and function.
c. Check line continuity:

(1) Lines A and B of Sets I to 4 go to the left front riser.
(2) Lines C and D of Sets I to 4 go to the left rear riser.
(3) Lines A and B of Sets 5 to 8 go to the right front riser.
(4) Lines C and D of Sets 5 to 8 go to the right rear riser.
(5) Steering and brake lines go through guide rings on the back of the rear risers on

both sides.

2. Starting at the leading edge (using the high points on each cell), flake the canopy and lay
flat on the left side.

3. Set the deployment brakes at 12 inches above the bottom of the leading edge by looping
the end of the lower control line around the center of the rear connector link on the
corresponding side and finger trapping the line back into itself. Hand tack the finger trap .#.7,

with two turns of waxed &-cord cotton or equivalent.
4. Using the ring attached to the center of the slider, pull the slider up to the slider stops (on

the lower edge of the stabilizers). Be sure that the slider is not twisted or inverted.

5. Second-stage reefing line routing. Use MIL-C-7515, Type 2 suspension line for the second
stage reefing line. Leaving a minimum of 12 extra inches on each end, measure and a
45-inch section for the reefing line. Mark the center of the 45-inch section.

a. Thread both second stage cutters (1.4 second) onto one end of the reefing line and tie a
knot in the end of the line to keep the cutters from falling off. Pull the loose end of the
reefing line through all eight rings on the line attachments at the leading edge using a ,?
wire bodkin as shown in Figure A-2. Note that the reefing line must pass behind the
suspension lines on the leading edge to avoid burning the suspension lines or reefing
line.

'.IA-I
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b. Starting at the right-most zing on the leading edge (will be on top of the canopy at Line
no. 8A), the reefing line is passed rearward along the inside of the right stabilizer.
There are rings on lines 8B, SC. and 8D slightly above the bottom edge of the stabilizer.
Between the rings on 8B and SC, the line must pass through the ring on the center of
the slider.

c. After passing through the eng on line 8D, begin routing the reefing line through all the
rings on the trailing edge from the right rear across the the trailing edge toward the left
rear. .

.4

d. Next, proceed forward along the inside of the left stabilizer through the rings on ID and-I IC. Pans through the slider ring between IC and IB; avoid trapping any suspension
lines against the stabilizer with the reefing line. After passing through the ring at lB,

temporarily tie the ends of the reefing line together.

DO NOT REMOVE THE SAFETY PINS AT THIS TIME "
" CHECK THE REEFING LINE ROUTING TO ENSURE THAT ALL

RINGS HAVE BEEN THREADED IN THE PROPER ORDER • "

6. First-stage reefing line routing. Cut a 3-foot section
of MIL-C-7515, Type 2, suspension line.

NOTE: The first-stage reefing line is a very short loop that controls the inflation of the
leading edge by holding the upper surface of the canopy (at the leading edge) down against
the lower surface of the canopy (at the leading edge) using reefing rings installed on the
upper leading edge at the intersection of each non- loaded rib and reefing rings installed on
the lower leading edge at the line attachment tapes (same rings used for second-stage

reefing). There are a total of 15 rings on the leading edge-eight on the suspension line
attachment points and one each (seven total) on the top of each non-loaded rib at the
leading edge. The reefing line must pass behind the suspension lines on the leading edge to
avoid burning the suspension lines or reefing line. ".-/. I

a. Thread the wire bodkin through the leading edge rings starting with the ring at 8A,
then the upper ring on cell 7, the ring at 7A. the upper ring on cell 6. and so on. After .0. ,
threading the line across the leading edge, bring the end on the right side back across to .- ,
the end on the left side (go behind the suspension line). Thread the reefing line through
both first-stage cutters and temporarily tie the ends together.

.- .
% o.

DO NOT REMOVE THE SAFETY PINS AT THIS TIME

b. Draw the first-stage reefing line as tight as possible, then tie the ends using a bloodknot
with the ends finger trapped inside the line to prevent snagging. Cut off the excess line. VAN
Figure A-3 shows the first-stage reefing line loop immediately after this step. " I

7. Untie the temporary knot in the second-stage reefing line, then join the ends using a double
finger trap drawn up to the 45-inch mark. Hand tack the center of the finger trap with
two turns of 6-cord. Slide the reefing line through the cutters until the mark in the center
of the line is between the cutters; this should place the finger trap in the center of the
trailing edge. Snug the cutters up against each other, then tape all of the cutters together
using fiberglass tape; leave at least 0.5-inch clearance between the edge of the tape and the
reefing line and leave room to remove the safety pins later.

A-2

.% _ *~j4 d'' T#• . - - -............. 4*%*
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8. Pull all suspension lines tight, fold the leading edge back toward the A lines, then S-fold
the canopy in three sections placing all the suspension lines on top of each other. Keep all
the lives tight. Clear the stabilizers on both sides (three panels on each side).

9. Flake and split the trailing edge in the center. All chordwise seams near the trailing edge
will lay along the center of the stacked canopy in line with the suspension lines. Keep all
the suspension lines tight below the slider. Fold the stacked trailing edge around the
canopy and press all the air out of the canopy.

10. Draw the second-stage reefing line tight; then loosely S-fold the excess reefing line and -- .

stow it in a rubber band In any suitable location near the normal routing of the reefing
line (exact location is not critical as long as the line can flow freely when the canopy begins
to spread).

11. Draw the slider up tight against the slider stops, then fold the stabilizers around the top of
the slider.

12. Place the deployment bag In the packing fixture and hold the flaps back so that the canopy
can be insarted into the bag. I.

13. S-fold the canopy into the bag so that the slider (and suspension line attachments) are last r..
In.

14, Locate the cutters and pull them up so that the firing pins can be passed through the
grommets on the bag. Note that you may have to slightly distort the rings on the end of the
firing pins in order for the ring to pass through the no. 0 grommets. Route the firing
lanyard through all of the cutter firing pins and tie off with a locking bowline knot. Figure %

A-4 shows the relationship between the cutter firing pin and ring, the firing lanyard, and,"
the grommet In the end flap of the deployment bag.

REMOVE THE SAFETY PINS FROM THE CUTTERS'

15. Carefully (to avoid accidentally firing the cutters) fold the closing/locklng flaps of the bag .
over and thread all the O-rings through the matching grommets. The suspension lines will

emerge from the center between the two flaps.

16. Begin stowing the lines at one end and proceed to the other end. Each stow should extend
beyond the O-ring approximately I Inch. Leave approximately I foot of lines unstowed.
Fold the line cover flap into place and fasten the velcro

17. Dress the bag, orient it in the proper relationship to the headbox, then insert into the
headbox container.

18. Finish packing according to the normal instructions for the SIIIS-3-ER parachute system. "",

A-..3
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FIG~E Ai. anoy Lad Ot Bfor paking Showing Correct OrdeltstAio of

Canopy, Srjpenilon Lir0 and BILeTS.
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FIGURE~~~~~~~ ~ ~ ~ ~ ~ ~ ~ A-.FrtSae efn ie(malLo)Atr opeino

FIGUep6.Nt knot FirsecodStage reefing line (Sand Loo)tAters onCothretiong oies

FIGURE. A-4. Cutter Firing Pin and Ring, Firing Lanvard. and the No. 0
Grommet in the End Flap ot the Deployrneytt Bag. v
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Appendix B

EJECTION TEST AUTHORIZATION, TEST PLAN,
AND ABORT CRITERIA

J.-A
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DEPARTMENT OF THE NAVY
-~ NAVAL WCAPONS CENIeft

CMAf LAK9. CALIU@KRIA 93ASS 10 "PLY *Ieve To b

30Aug 1984

(2) SJU-8/A Ballistic Listing

% 1. Authorization Is requested for the conduct of inflI ght ejections out ot a
mandY-Jaircraft to evaluate the Air Giliding Escape System (AGES) para- 7

chue asemly n a ejctin evirnmet. urrnt l Iht estcriteria callIs
fora eecton eloityof 00 EASat ,00 fot AL;with the aircraft being

2. he asi esapesysem onsst f aStec~lSJU8/Aejection seat which Is
approved for service use In the A-7 and TA-? airerafts. The SJU-8/A ejection -.%A:
seat utlzsaDfrbaedvc hc orcsfrpthand roll Instability

durng he nital tags f eecton.Thi deiceIsdeployed uigtwo 2,400
pudnyion layrsatce otectpl aiod fthe gietubes. As

teseat passes through about 21 feet of stroke, the 'lanyards disengage from
theseeandwil sbseuenly troo r ly dwn gaistthe exenlsurface

of te arcrft useage Amuntof anyrd raiingbehind the rear bulkhead
of te at cckpt wll qua aproxmatly 5 fet.TheSJU8/Aejection seat

forthi tet wll lsoIncrpoatetwoaerdynmicstabilizers (fins) which
are ormllystoed lon eah snt idepanl. n asimilar fashion these

fIsare erected by the use of two nylon lanyards as the seat egresses the
cockit.As reult thefre legthof ine utsde he .ocp~tlying against

theextrna sufac oftheairraf fuelae w I eqalabout one foot.

3. heM-"I I Iatos ore II yusd fr he jet Ionsequence w Ill be removed
and ubsitued ithone*Iotrlall Intiaed -53pressure actuated Initia-
torwhih wll e cntrlle bythepilt. the saetyfeatures to be Incor-
poraed re he nstllaionof ashutin plg/sitc toassure that no current
can e aplid t th M-3 Iitiaor urig Istalatonand the Installation

N, o piot cntrlle d&-rmlg gilloineIn ase f hngsfire (see enclosure
().Enclosure (2) Is a listing of ali pyrotechnic's used on the ejection

4. he ftcockpit canopy will be removed for these tests. Fnclosure (3)
depits te ject Ion trajectory of a three pere-nti le dummy and seat mass at
450 EAS.The trajectory does not change a lgnlIf fcant Iy f or a f Ive percent Ile
dumm at500KEAS. Enclosure (4) depicts the trajectory of the dummy/seat mass
rltvtothe aircraft If noane or only one rocket would f Ire. -

B-3 %.
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SubJ: REQUEST FOR INFLIGHT EJECTION AUTHORIZATION

5. The aircraft electrical system Instal lotion and check-out viiI be performed
by Code 6133 (Systems Engineering Branch). The seat/aircraft Interface Instal-
lation, seat build-up and Installation In the aircraftv will be performed by
Stoncel Aero Engineering personnel In accordance with their procedures and
checklist. Enclosure (5) Is a strength analysis of the Interface attachment. -

6. The flInrt test Is tentatively scheduled for the week of 17 September 1984. ,.
If additional Information Is required, please contact Mr. deftan at extension
2135/6 or Mr. R. Sanford at extension 2943.

"H. A. DEHAMN

Copy to: ...
063A
6115
6133
64
6402
6403 (Stiff, Sanford)
641
642
6422._.. (deHaan, file)

%I

-,.-
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12T105A

TIME SC

EVENT AT FWD - /_

1. CAT SEP .1 .69_-
"2. $1R BURN .44 .94
3. PACK 0PEN 1.49 1.99

4. sP L GU 1.29 2.29 -.- - -

S. VFI 2.79 -3.29 - -•

6. VERT DES-
7. GROUND IN -'-,

- -m -

TA - 7C TET 4-
- -

...

450 KEAS (HIGH SPEED MODE) TRAJECTORIES 4 -- -

:e de

-. 4
'S 4" ...

- - . -,-

S?-".,-

Im ,*4 .4J.."
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R Engle 8/17/84

Dwg. 1205C]

O ieck of F-4 Interface lastalletlen 1450 KEAS Test) -

CatSVjt stroke will produce a load of 3780 lbs. (limit) or 5670 lbs.
ultimate per sidee: For a Zero-Zro ejection tip-off loads on the upper
slippers would be 8100 lbs. forward 'pull' on the upper slippers. At 600
KELA, the tip-off load Is an aft *push' load of 7800 lbs. on the upper
slipper At 450 KEAS, the load is:

Papw - (450/600)2 x (7800-8100)-8100

Plmr - 843 lbs. aft (push on slipPer)

Because this load will.be reacted in bearing by the Interface and the •.'
aluminum mounting plate, only the bolt shear loads due to catapult thrust
(5670 lbs. ult per side) need to be checked.

fLhek of Fastener Sheor Loads

The fasteners are 1/4 - 28, assaunmed to be at least 125 KSI Ftu or 75 K•1
Fsu. At 75 t51 Fsu, the shear allowable Is 3682 lbs. per fastener. Four
fasteners are used on each leg of the Interface.

.LM.WAL (4 x 3 6 8 2 )/5 6 70 - I

Chack Interface Bearing Cagablllt.

For 7075-T735"11 Extrusions, Fbru a 130 K51. Fora .25 dia. hole thru a.188
Inch thickness, Pbru .25 x .188 x 130000 a 6 110 lbs. per fastener. This
Is hliher than the shear capability of the DOIL No further analysis Is
"required. =

-6' 4- .
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ABSTRACT

This test plan incorporates the purpose, detailed
description and procedures for the inflight SJU-8/A
scape System demonstration utilizing the Aircrew

ilidtng Escape System (AGES) ram air inflated .

parachute and seat stabilization fins.

This test will be conducted at the Naval Weapons "

Center, China Lake, California, under the direction
of the Parachute System Oepartment. The test will
consist of an inflight ejection of the Stencel
SJU-8/A Escape System from the aft cockpit of the
NWC YF-4 aircraft. "r

P

°'.°

~.,' ...v
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1.0 SJU-8/A ESCAPE SYSTEM

The basic SJU-8/A ejection seat scheduled for use on this program has
been fully qualified in accordance with the requirements of MIL-S-18471
and MIL-E-9426 and has been approved for service use for installation

' t~~nto A-7 and TA-7 aircraft. ''•

1.1 Configuration Description. The general configuration of the

SJU-8/A Escape System Is shown in Figure 1.•-"•

The seat consists of (1) an adjustable seat bucket, (2) airspeed sensor
asseamly, (3) dual catapult tubes, (4) drogue parachute and WORD rocket,
(5) dual seat back rockets, (6) a catapult cartridge device, (7) main
parachute recovery assembly. (8) a DART system, (9) a survival kit
asseftly. and (10) several ballistic time delay devices, Including a
14,000 foot and 7,000 foot aneroid.

1.2 Functional Description. When the aircrewman pulls the
ejection control handle, t7 14-99 initiators are fired which in turn 661" -
initiate the inertia gas generator and catapult Ignitors. The cata-
pult propels the seat/man from the cockpit. Catapult gases fnitiate
drogue deployment, Seat Back Rocket (SBR) Ignition and initiate the
various time delays on the seat. %

":nasmuch as the seat can operate in five different modes, drogue
release and main parachute opening times will vary depending upon air-
speed and altitude. The five modes of operation are as follows:

a. Mode I operates below 225 KEAS airspeed and 7,000 feet
altitude where the 0.1 second time delay shuttles the
LSSV, opens the drogue release and fires the 14K
aneroid. This releases the drogue and opens the main
parachute container allowing the parachute to deploy
and Inflate.

b. Mode 2 is above 225 KEAS airspeed and below 7,000 feet
altitude where the output of the 0.1 second time delay
is blocked by the LSSV; the 1.2 second time delay fires -
the 7K aneroid which releases the drogue and opens the
main parachute container.

c. Mode 3 is above 7,000 feet altitude where the output of
the 0.1 second time delay is blocked by the LSSV and the
1.2 second initiator only cocks the 7K aneroid (which
does not fire until the seat descends to 7,000 feet).
The 3.0 second time delay then releases the drogue and
fires the 14K aneroid which opens the main parachute
"contai ner.

4.~4
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d. Mode 4 is above 14,000 feet altitude where Mode 3, above,
operates down to the 14K aneroid which cocks but does not
fire until the seat/man descends to 14,000 feet where the
main parachute container is opened.

e. Mode 5 is selected when the crewmember operates the
emergency release handle before the appropriate time delay
above ftres. In this case the seat/man separator initiator
actuates the guillotines, releases the drogue and opens the .. N.
main parachute container. .:

1.3 EscapM System Modifications. Te basic SJU-8/A seat used for V.
this test 711 be modified as follows:

1. The seat bucket mounted M-99 initiators normally used for
ejection will be removed and substituted with one electri-
cally initiated M-53 pressure actuated initiator. This ••

initiator will be mounted to the aircraft bulkhead (Figure 2).

2. The nomally used 28-foot flat circular parachute will be
replaced with the Ram Air inflated Aircrew Gliding Escape
System (AGES) parachute. Initial pack open and canopy
extraction will be unchanged.

3. The seat bucket will include the installation of deployable
stabilization wings. The wings are normally in a stowed .
state positioned along the seat side panels and are deployed
by use of nylon lanyards as the seat is ejected frem thecockpit of the aircraft.

4. The aircrew survival kit Including raft stowed under the r
seat pan assembly will be removed and replaced with a 24-
foot flat circular parachute which will be deployed upon
seat/man separation and recover the seat. %

5. Other minor deviations will be incorporated to accommodate -. p

visual event indicators and instrumentation as required. "P
Such modifications will not interfere with seat design or "-'•
performance characteristics.

1.4 Test Dummies. t4WC supplied instrumented anthropomorphic
dummies (3 or 98 percentile) shall be used for this test. The selected
dummy shall conform to USN anthropometric standards. CG location of the
combined seat/dummy shall be established and recorded by Stencel for
Inclusion into the test report.

"4.'a-•'°
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1.5 Safety Considerations.

1.5.1 Hzardous Tests, The functional tests described herein poseoperational hazards and possible injuryj to personnel in the test area. L
All aspects shall be considered affecting the safety of personnel

conducting the tests.

CAUTION: Only qualified personnel and
qualified witnesses will be
allowed In the vicinity when
the tasts are conducted.

Procedures outlined in SAEC Safety Manual 11INSA931-O01 will be followed

at all tims.

1.5.2 Handling of Test Articles. The test articles shall be handled,
stored and transported In a manner that shall not exceed conditions or
environments beyond those imposed by required tests which myn influence
the results of subsequent tests.

1.5.3 Hardwar Dame. Should a test article be damaged during
handling, further testing shall be discontinued until it has been inspected
:and approved for further testing by the responsible Test Engineer. Such an
event and subsequent disposition shall be noted in the individual test log
sheet.

PS

2.0 TEST PURPOSE

The primary purpose of this test Is to demonstrate AGES system compatibility
with the SAEC SJU-8/A ejection seat and to further study the stability
effects of the seat with the installation of stabilization fins.

3.0 TEST DESCRIPTION

3.1 Test Conditions. One test of the configuration described herein
is scheduled. Conditions are listed below in Table 1.

TABLE I

TEST CONDITIONS

Test Altitude Seat Bucket
No. NSL Velocity Test Vehicle DuMXn %tile Position
1 7500 SO-KEAS YF-4 98 Down

.v,.

-, NOTE: Nominal seat/dummy CG will
be used.

8
F301
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3.2 Test Profile. This test will involve the ejection of a
complete SJU-8/A ejecTon seat with 98%tile dummy installed from the aft
cockpit of the NWC furnished FY-4 aircraft. The ejection velocity of 500
KEAS at 7500 feet HSL will result in a parachute pack open on approxi-
mately 225 KEAS when operating in the 1.3 second high speed mode. See '-.-

Figure 3. Inasmuch as the 7,000 foot aneroid may or may not allow the
seat to operate In the 1.3 second mode due to tolerances, it will be
required to incorporate the 14,000 foot aneroid into that Ballistic
Signal Transmission System (BSTS) subsystem. Ejection signal will be
provided by the forward occupant of the FY-4 aircraft.

3.3 Event Sequencina. The following events in the order listed are
predicted for the ejection sequence and subsequent recovery.

. 1. Seat ignition T - 0.
2. Inertia reel gas generator initiation.and catapult

ignition.
3. First seat motion.

*4. Drogue projection.
S. Seat sequencing mode selection and SBR ignition.

-6. Catapult separation.
- 7. WORD release.

8. Main parachute r-x open.
9. WORD ignition.

-10. Main chute pack extraction.
.11. Line stretch and parachute reef open.
.12. Seat/dummy separation.
.13. Parachute full open.
-14. Ground impact.

NOTE: The seat assembly will be recovered
using a Stencel furnished 24-foot
flat circular parachute. The chute
will be stowed within the araa of
the survival kit and will be static
line deployed at teat/dummy
separation. I.f

4.0 SAFETY PRECAUTIONS

4.1 Safety. 4.1 •4...

WARNING: Do not approach the test vehicle at any
time without complete knowledge of the risks and V,

hazards attendant to its then present condition. 'ri--

The SAEC Test Engineer is the o SAEC represen- -
tative who can grant permission--- approach the
vehicle while It is being prepared for testing.
Once the test vehicle has been placed on the NWC
flight line, it is the NIC Project Engineer's
responsibility with the cognizance of the SAEC Test
Engineer to allow or not allow visitors or
technicians to approach the vehicle.

B-20 -4
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4.2 Test Site Safety erations. Test site operations shall be
performed in accordance with applicable NWC Safety Procedures.

4.3 Ground Safet Control System. This system places the seat in-
"Safe" or Ard" conditions. For a -Safe condition," the lever is
pulled upward. This action prevents-Initiation signals from firing any
initiators normally Installed. It will not safety the initiation system
used for this test.
4.4 EWection Control System. The primary ejection control handle
normally initiates the ejection sequence; however, for this test, this

control will be bypassed and the system initiated electrically. Holex
3003 Series 1 watt, I am pressure cartridges or equivalent, have been

: selected for this ignition system.

4.5 General Precautions. The SJU-8/A Ejection Seat System contains
pyrotechnic devices which do have a qualification history. Since these
devices contain propellants and explosives they should be handled with
that consideration normally assigned to ballistic items.

4.6 Rockets and Catapult. The catapult and rockets are initiated
by gas pressure. Care shul be exercised to prevent pressure from
being directed into the respective rocket or catapult gas port except
as required for tests.

4.7 HMih Pressure Gases. The SJU-8/A Sequencing Subsystem, rockets,
and Catapult, operate through the utilization of high pressure, high
teperature gases. A failure of hardware during operation may result in
dispersion of metal fragments and ignited propellant. During test
preparation and operation it Is mandatory that all personnel and equipment
be positioned at a distance from the test unit which will ensure no
personnel or equipment damage.

4.8 Descending Hardware. Consideration shall be given to existing
wind conditions during testing to ensure that descending test hardware,
both under parachute and ballistic trajectory/free falling, will impact
at a safe distance from all personnel and equipmnt: (NWC
responsibility)

4.9 Irrjtant F s. Consideration of wind directions and personnel
placement shall be exercised to reduce the possibility of personnel
inhaling irritant fumes exhausted by the rockets and catapult.

7
11
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4.10 Handling. The 'test assembly shall be handled, stored, and
transportedIn a manenr that shall not cause conditions or environments
which are in excess of those required by the tests.

4.11 Hardware-Umhae. In the event a test unis is inadvertently
damaged diuring handling, further testing of the unit shall be discontinued N

until it has been inspeczed and approved for further testing by the
responsible NWC Range Engineer, with the cognizance of the SAEC Test
Engineer.

4.12 Post-Test Clearance. In the event a test unit fails to activate
on command, it shall not be approached or handled until clearance has been '
granted by the responsible hWC Range Engineer, with the cognizance of the
SAEC Test Representative. Such a failure shall be assumed if the seat
fails to leave the test aircraft under catapult power stroke.

4.13 Malfunctioned Hardware. In the event a test unit is activated _ .
but falls to operate correctly, the touchdown point shall be visually
marked. No personnel may approach the malfunctioned tezt untt until
clearance has been granted by the responsible SAEC Test Representative
with the cognizance of the NWC Project Engineer.

4.14 Explosive Handling. Handling of explosive material and devices
shall be in accordance with 000 4145,26M,DOD Contractor's Safety Manual
for Ammunition. Explosives and Related Dangerous Material. All explosives
handling and transportation at NWC will be accomplished by NWC. All SAECprocedures will conform to 11C standard operating practices. The h•C.•

Project Engineer is the final authority on matters pertaining to the :
subject.

5.0 INSTRUMENTATION REQUIREMENTS

5.1 Telemetr. This flight test will utilize one telemetry package well
ontainin-g a minimum 10 channel recording capability. The dummy telemeter-
ing channel assignments are specified on Table 11 and shall be mutually
agreed upon between NWC and Stencel. The NWC will be responsible for
all aspects of this test and will include but not necessarily be limited
to the reception of TM signal, acquisition of data, playbacks and ground
station operations, maintenance and calibration of all TM packs and
transducers.

W,
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TABLE II

TELEMETRY TEST EVENTS - DUMMY

Measurement No.

1 Roll Rate 1500 0/Sac
2 Yaw Rate 1500°/Sec
.3 Pitch Rate 15s0O/Sec
4 Gx Acceleration ± 25 g
S Gy Acceleration 1 25 g
6 6Z Acceleration ± 50 g
7 Parachute L.H. Riser 5,000 lbs.
8 Parachute R.H. Riser 5.000 lbs.
9 Pack Open Event

10 Seat/Mae Separation Event

5.2 Photography (Non MetricL The following photographic coverage
will be required from NW and will include those support areas such as
manpower, cameras, timing, chase aircraft, lenses, film, developing,
prints and identification.

1. Onboard Cameras - Two (2) 16.. cameras using color
film at 400 pps.

2. Photo Chase - A minimum of one 16ro camera using
color film at 200 pps.

3. Ground to Air - Two 16.m cameras using color film
at 200-400 pps, one 35m. color at 120 pps and one
video.

5.3 Photographic (Metric). Metric cameras (Askania) will be
utilized to record range position, elevation, velocities, rates of
descent and other parameters required by NWC.
5.4 Still Photo. Stencel requests that NWC provide manpower and

equipment for the purpose of documenting pro and post-test activities as
they pertain to this test. This would include seat buildup, aircraft
installation, and post-test equipment photos. All coverage should be in %6%4
color.

6.0 REPORTS AND DATA

Stencel requests that two copies of all photo, telemetry and space
position data be-provided within two weeks following completion of the
test. Stencel shall prepare a test report 46 days following receipt of
this data.

13
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STEN8L ARNO. INOINElNING CORPORATION 12R1v41.

7.0 TEST FIXTURES AND EQUIPMENT REQUIREMENTS

7.1 The following Stencel furnished equipment will be provided In
support of this test.

1. SAEC support as required.
2. SJU-8/A ejection seat and ballistics.
3. Interface assembly.
4. Seat sling.
5. CG fixture.
6. Seat recovery parachute assembly.
7. Miscellaneous tools, etc.
8. Visual event indicators.
9. Dearming guillotines.

7.2 The following items will be provided by NWC.

1. Telemetry systems and support.
2. Photo equipment and support.
3. Launch aircraft - YF-4.
4. Chase aircraft.
5. Facility for final assembly of test Item.
6. uy. ",mv.
7. Personnel flight clothing/equipment.
8. AGES parachute assem ly.

8.0 TEST PREPARATION AND PROCEDURES

Test preparations at NOC will lnclfude the basic seat buildup and duumy_
closeout. Instruction check sheets depicting these procedures are contained

In Appendices A through F. Stencel will assme the responsibility for the
performance of these tasks along with the concurrence of NW project and
safety personnel.

9.0 HARDWARE DISPOSITION

With the exception of the AGES parachute, all test hardware is to be
returned to Stencel, Asheville, N. C. Upon rsturn, the System Effectiveness
Department will perform a detailed Ma inallty of Success (MOS) evaluation.
Results of this MOS will be included within the contents of the test report. .-. *-

14
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121 541
APPENDIX A

TEST OCK LIST: S11S SEAT PREPARAT•ON

NO. 0DIM By C SUC DAT

1. Pilac seat in holding flxture And sWcMM all # , 5,

- __

b. Insu~ll headrest and torque KASn-3 bolt to
WZO a In. lbs. Roeve to sfe pins. , /

"- •- a_, A
3. I nm w•dge and RUAlA (if In lled) anM Pef -

a visual inspection. Remrd observatlons. Y40.

av ) W. %

- bo1lu to 90.1o ,In. lbs. • - '- , ,o

Seat ..&ggg

Headrest S/N 7

/- tiI

7. Astable pluming (cponets to WORt/'roguid release ..

r~llll•10): -. •.4

"a54u01y. Verify all 0-rings In place. Torque and
)strpe all fittings.

WbORD S/Nj-3ý "~P Lot No.. Date Mfq. 'i"
Release S7 ý .

a. WORD =%or Ssafty pin rwnxvod. - ~~~. .
".. .9_•

.. 9.. . ...

• •s "i.A-,<,..B-26.
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1?No._______ KA PREPARATI- -

Ff IRZTON By MC SA TZ
9. fluall WQU/d releaase semly an Salt.

Attach all plmig fif"P. - - 4-

IL rWqu WOR/dmw~e felease aa.Wtl attach balls, ~ h
90-100 Ini. lbs.-

MJ. Cannes drop bridler and Install flat hsad gifta,
- Uttr kAN y rky.A

paltion WORD~ in cradle and usgagswithdi'l
- hm In sWRD.

14. C004rin %=IR bridle routing.

U5. truwal Guihltl;naWY Aassmly.''~

U 'r"u all fl"tliigs in accrdance With PIZ3".-

U. Rolive aiiip~ed plunger plug. m7~

B-2
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12TIS41 4

T NO, SEAT PREPAMATIONI • r.w

is. Ineert rod and psh an plunger im release fores
an airspeed senor locking key.- %J' -

I.

20. I Rm ve ko ,. Gietly let plunger retract to u r•
a unlock positim n of the internal locking m...ani .

A ,.. *. ,

Iw. .cackm plunigr reinsirt locking ka . replace b ,

plug. 
... 

.l 
9 ... •15-

.Insu l1 thruster. At a :ch a• ring kenys t t rus',r.

23.'e slek "at bucket travel. Should be 5.00 8 .060
infl e . (Us calibrat•on rod) . A . e ,, A. f / 4 -i-

24. Verify proper operation of Ground Safety Control
Handle. q-(btk

25. Verify proper operation of Inertia Peel and

Control Hauldle. Check IR strap travel. 4

26. Ground Safet .y Control Handle up (SAFE) and locked. 2 41

S....

- _- ." '_ _i

-P/CAUTION: At•ach grounding wire to seat and mintin until sut is rtady to be moved ON,.N
by t -ack personnel to test 1s1t. Personnel who perform builOup tasks will
wear prupar garments while in contact with.seet.V

17 :.

I- 
i• i II 

Il -I 

¢.L' • I..
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TWt NO. SEAT PREPARATION "

NO. OCKR5ZPT I BY m AMEC DATE

2 I. Install o (2) pressure &m ducars o airspieed
sensor syste.

n5. Torquwe al fittings In acordnce vlith 2344.
Torque -3 fittings to 95.15 inch pourit; he -4
fittngs shall be trqe to L3S-I.N Inch pounds. .•'
Siti all fittngs wn Pr-prly tw=Qued. _____.-.

---
2. install P/N 1.206 (3.0 sec.) delay Initiator

' ''" '- / ,.'

30. brstll PAN 1263 multiple time delay Initiator .

31. Il3Uall all required Cos/plugs to Seat pl-mifto
Per ,plli)able schoutlc and specify below.

4V.

32. Install cartridge In 1" . '".?,
Aneroid $/Ný,IIf Lot Mo'!'m -g-La

cartridge SJIVAA Lot Az5,L& -at mf -j=' 50

33 Im llcatrdglI

-B- - -

. .u.. . . . . . .. . & 2 .U L o t M d . . _ s e. o
Cartridge 5W Lot 9.Z;.~t '4fi*.a '.7*~

18
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UEST NO. . SEAT PEARATION

No._ __ __ __ __ _ NWC SAEC DT

34. Intal 4 ao i.

3. Install7Kaeod

he de _ _ _ _ _ _ _ _ _ _ _ _ _ _

A. " ,,N LotN

43.. Conntal lf and righ h upper iy Murphy pl-tity

Sith riets.lc ihfor~~s&4nus- lcs

I tt f g

I.40. Inst.all lief rn ight ha nd uppert and &Iph plittin

42. Engage soat/mn ze_•araion .anyart on bellcran s
eachsid cfbucket (two places).

. .

19
B-30
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TEST No._.. S.AT PREPARATrON
-wrr"(

0O. O NCPTO ST IOISC UMATE
43. Instll KUNT CE. STRAMU SAFETTY PIh In S/-

separailon 14-99 . em Iscl.

4-4. Connect S/N separation 4-92- firing pin to__
multiplying arm vtWi appropriate harwre. AL/ /

- - --

45. RmvQ shtippng pin from S/, ei4paration M-99.

- - -

46. Canfirm shipping pin reoved fmn sat/mmn
sepaitln 1-99.

47. Ensure ground safety control handle is up (SAF)--

48. Visually scan seat back fw surfac for all
and pltumbng lines torqued and striped. ,-/ /

49. Position and fasten initiation subsyst cover.

so. Rminave KUTMaSFE PNadIsalwedge.

SL. Piul MA-1 ENANCE SA•'TY PIN. k sue iti:s.

20 %..
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12TI 541 • .v

TMEST O~SA RP RA'!M__________

.BY
Ensure that pack oe flashbulb clip insulator is" - ,
In plua. all- flashbulbs not hook up. " I• "'/t

- -- k .

53. Removulisulating tape and attach battery lugs to
the proper terminals (2 & 3) P7F:

54. Using VON, verify that whien pack open clip
insulatr is rmoved, pmoer Is at bulb wnnactors.
Reinstall insulator.

,5. Entsure the gr'ound safety contro•l handle 1is In t~heI r .

up (&AFE) and locked position. Routase rgency ~releasb handle up and verif that power is
wavailale at bulb €•,nin'.ors aind rmoved'~lI -T -handle is retirned to down position.- _ _

5 . Place tap over" all terminl board scres.

S7. Position and tie/upe in place T/M pack open and

seat/man seParation breakr1 rae *'L.v

I I.

wetgt 21- 112."
- -mm - -mm - nmm I- '-

Install ,ALSA hit. e
I %q .,

B-32- ,.--
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12T1IS41

CAT!p,,,, 
Z,,,,-

NO.BY B N SAM OA

60. I wnsall (plug In) rU t n s5 t tra tU r et , t y. /SY

Be cmna rings. iri an s , a". -

I"

61. PIll on 1 lines toi ensure proper o•agamienot uIer
RLAplattorm. -1-1~

62. Verify kit remse hanles properly stoed.7

63. Instll ULM. cushion.

" ' ' / /. ,_.a,, ,

64. Install wedge cushion.

66 Insull heads ncushion.-

66. Weight cmleted Seat 1,t lt

iIRA

I ° ~ ~ .- 4$

.4 dA ••

-- |mi f.- .2

'4
,- %,-

B-33:?
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APPENDIX B 121`1541

CHECKLIST

TEST NO.__ __ DUMIY PREPARATIONS

PERFORMED WITNESSED
NO. DESCRIPTION BY BY DATE

_NW JSAEC

1. Record dutv S/H * f-/&C..

2. New Damage Chart.
Record damsge.

3. Weigh the nude dumm and record.
WEIGHT: . I

- •---.a,

4. Adjust dumw 1ibs for 1 g. barely restraining
the weight of the 1m when extended horizontally.
Leg joints shall be adjusted with the torso in
supine position.

5. Adjust head, neck and torso jotnts so they shall
not move at a horizontal accelerated load of I gin the test position,*but shall move at ary' ,•

horizontal load of 2 g~s.

6. Equipment Damage Chart.
Record damage.

7. Dress du=W as follows: ....... ,
Sl.'-.8a.

Flight suit V_-__ _ _
Exposure suit _

Boots - x/

Gloves _,_..._

Helmet "_,__,___,_Oxygen Mask and /•

hose assySur'Vtva I/1'1oetaton
vest

Anti-G suit
S" ".. ,.'

23
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CHECKLIST

TEST NO. DLHMY PREPARATIONS

ITEM PERFORMED WITNESSED
NO. DESCRIPTION BY By DATE

__________________________________________NKd SAEC

8. Ensure that ubilical is routed down outboard
side of RJ4 leg and lanyard secured to calf by . " ÷-
hose claps and tape.

9. Route wires from chest package to pack open and
seat/man separation wires on seat.

10. Weight of dressed d.. lbs..

IJ

k:)

?77%

24
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APPENDIX C 1ZT1541 --

CHECKLIST

SEAT CG

WARNING: MAINTAIN ELECTRICAL GROUND OF SEAT .AT ALL TIMES
MAINTAIN SAFE/ARM HANDLE IN SAFE POSITION

ITEM PERFORMED WITNESSED
NO. DESCRIPTION BY By DATEN-C ISAEC

1. Assure CG fixture is corrctly assebled and
leveled.

p•.'

2. Secure the seat in the fixture.

3. Adjust the seat for the particular test; FULL UP for
the or FULL DOWN for .Note seat
position. %%

4. Secure the dumiy In the seat as follows:

a. Place CG fixtuer in Z (down) position.
b. Hoist duWy up and position in seat. b/

c. Secure duem In seat by connecting lap
belt and riser Koch fittings..

d. Tighten lap belt.

5. Attach personnel services. 'C:)

6. Attach restraint straps to leg garters.

25
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CHECKLIST

SEAT CG

ITEM PERFORMED WITNESSED
NO. DESCRIPTION BY BY DATE I,

-,�NW I SAEC.-

7. Attach stow and tape instrumentation wires and
connectors. /"

R. %'

8. Place CS in X (upright) position and check
security and tightness of all straps. - -

9. Lock inertia reul and snug up shoulder straps.
--- -•

10. Position dumy's hands above lower firing handle
and tie together with 1500 lb. cord or equivalent.

11. Determine center of gravity and record onfollowing sheets. 
,

.- u .. •

°. ,..

4%

B-37

low • .- •N VV. . . .



J.aýn. rb JxA xwwu^ A RW A M .~W bl. n.t S a'r a at. tXM .PSu.--twutJ a. ai XW'.mmd a.&, .- a,,

NWC TP 6741

12TI 541 J

CeMT OF GRAVIT AIM WEIGHT DATA

T W S M : A D. _______A -

SAM TUT NO.

TEST ~ ~ TU ARTCLrWIrfl (BS

-

x 3MALLASU IAWrT. Lxr:

umu~Ic clu TM

3w 6I (AS=

02 HM~ & CONXCTOR-

4~- -UT

TFOTAL. OJY DRESSE WT.: ___

TOML MWRVYAL )UT WT.: -

*TOTAL SVUT AZS'Y WT.: 77____,

"*MTAL EJ= Vr.
27
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M Tw to.:

Z®Z®Z ,1

u c.w £; .se l- t h e c . ,,.g . f. -.5. , , ,, ' .- . :

• a

"z • I 17,z•I::'C..'

.. o:. ""

'In',,•rl~m owrtng •'%cr¢%

/w Z • •::-•
...w,

"XP. . k

,.,,",

20-*:.•.

so so.0-

4~~~~ 0i W(0 -0w -
0 s 40 .%
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CHECKLIST

TEST NO. FINAL SEAT PREPARATIONS

ITEM PERFORMED WITESSED
NO. DESCRIPTION BY By DATE

________________________________________NW SAEC

1. Instal l• ,ap 't~rtrd to / ngs in
place*

S/ 4AlLot No q'Z
- - n - :

2. Install manifolds as required to catapult
cartridge ignitors. __,_.___.-

3. Connect trombones to manifolds via 4R6B-SS tee oo,.
or as required by Test Plan. Torque and stripe.

"4.•

4. Intl intainbs nss o46-$a

requi red.__ • '

5. Check connectors for no voltage and mate seat '
flashbulb connectors. Tape together and to seat.

-,,.. .. p..

6. Install SFM switch. Use wax cord to secure top
of plate to spacer bar.-Tape wire temporarily to
side of seat. Check for desired open circuit
across pins A & B. Ensure wire does not
interfere with DART.

29
r. .'d
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CHECKLIST

TEST NO. FINAL SEAT PREPARATIONS

ITEM PERFORMED WITNESSED
NO. DESCRIPTION BY BY DATE

________ NC ISAEC

7. Connect squib leads to sequencer before placing
seat into cockpit (sled).

8. Install seat.

it~i

30f
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APPENDIX E

SJU-8LA SEAT/AC INWALLATIOtN PROCEDURE

"1. Install seot Interface to mounting plate in rear cockpit of

F-4 aircraft. Secure in place with eight (8) Is 28 bolts.

2. Install.M-53 4nitiator one (1) to right side of adaptor7 plate with Adel clamp.

-/ 3. Verify onboard cameras are Installed and loaded.

4. Install flashbulb (T * 0).

Install seat/mn to cockpit of test aircraft. N

Lock the interface/seat together by functioning the lever
on the top L/H side of the interface. Install security bolt
and nut.

- Conduct Th4 checkout and caltbrate.

8. Using Alinco squib motor: Mleasure bridgewire resistance of
one (1) Holax 3003 Ignitor and record value below:

holex 3003 f,/H Resistance - _ _ _

NOTE: Bridgewire resistance values should read
0.95 t 0.05 OHM.-A-

9. Place one (1) M528778-5 0-ring on the Holex output end and
Insert into an 894-5 reducer.

10. Place one (1) 1S28778-4 "0"-ring on the -4 end of the reducer.
Install this unit to the 14-53 initiator.

CAUTION

Insure that foil shunts are installed to
igni tor connector.

11. Have all necessary still photos taken..

77
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APPENDIX F

SJU-8/A FRT SEAT/AIRCRAFT ARMING AND FINAL CLOSE OUT

CAUTION

The final arming steps of the SJU-8/A ejection
seat will be accomplished with the test aircraft
(F-4) engines running. Because of the noise
level of the operating engines and close proximity
to engine Intakes, participating individuals will
6e kept to a mlnium. All nonparticipating
personnel will be kept well clear of the area.

1. Date' Time 2f14W Test No.' /7

- 2. Personnel. ~~ ,,5,
.V. 3. Cockpit cameras in place (magazines, lenses) electrical

I connectors disconnected.

4. Cockpit flashbulb Installed.

S. Duuy/seat umli11can connected.

6. Duuw/seat utmilical by (not thru) secondary firing handle.

," 7. Lap belt fittings attached and lap belt snug.

v 8. Inertia reel handle "lockedo position.

9. Emergency release handle in "stow" position.

10. Shoulder harness fitting (riser fittings) attached to torso
hraness and shoulder harness snug.

11. Helmet visor down and locked.

12'. Oxygen mask straps snug.

,/13. Seat release level ,n interface down and locked.

V/14. Confirm all witnesses have viewed cockpit.

"' 15. Request plane captain to apply external power to aircraft.

- 16. Request pilot to actuate "ejection initiation" switch. Record
voltage at ignition cable plug. VDC (SHO read 25 VDC)

32
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. .L17. Request pilot to secure switches.

"119. Connect camera (2 a&.) electrical connectors. Tape in place.

20. Inform plane captain and pilot that the seat is ready to be
armed. .e. ..

21. Position safety control handle in down and lock" (armed)
position.

- 22. Remove safety pin from M-99 Initiator.

23. Ask pilot to start engines. .

24. Verify cockpit safe/am switch Is in "safe" position.

2S. 25 Rquest pilot turn T/M power on.

26. Pilot close canopy over front cockpit.

27. Using VON (Volt-OlH-Meter), check Ignition circuit for stray
voltage as follows:

RMH side of seat.

V.Pins A toJ - No voltage
Pin A to GNID - No voltage
%AnB to GND - No voltage

28. Request pilot turn T/M power off.

29. Repeat stray voltage check (Step 27). , , ~.

NOTE: Remove VOM from aircraft at this time.

- /30. Remove foil shunt from Holex squib.

-,/-L31. Connect Ignition leads to Holex squib on L/H and R/N side of
seat.

2. Attach flex hose from R/H catapult to output port of M4-53
initiator.

3 Remove all tools, etc. from the aircraft work area.

L-54. Advise NWC safety seat is armed and ready for test. Depart
the area.

End of. Check List

33
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AGES IWLIGHfT EJECTION
GFIO tJNDAB OR CRITERIA 

.x -%

I. NAVVPNCEN RANGE NOT OPERATIONAL: Ie., less thent 4 Radars, 3 N-45 camera

sites, lack of computer, plotboerd or video.

2. No Photo chase aircraft available.

3. Loss of Telm etry sigal.

4. Surface winds In emess of 20 KTS at the DZ.

4. AdvM rse w rther conditions for good phutographic dosm nt ltl ."on.

S. Less then 30 minutes of imlnIng Range tim prior to engine start.

6 . U n s a f e s y s t e m c o n d it io n s . `M ,

% .m9

N... -
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IWLIGHT ABORT CRITERIA

1. NAVWPNCEN Range NOT OPERATIONAL, I.e. less then: 4 Radars, 3 14-45 camera
sites, lack of computer. plotboard and video.

2. Loss of entire telemetry signal

3. Surface winds In acess of 20 KTS.

4. Adverse weather conditi•ns for good photographic documentation.

5. After one 14ot Firesa I.e., after confirmation that electric current was lie,
transm 1ied to the N-53 In Itlator through means of cockp It ind Icator I lght, -%-
flashbulb or TN.

6. After two Vold Fires6 when no current was transmitted to the M-53
imItlator.

7. Loss of al I serial photo aircraft. '"

.0p.

,.4...

,'.'.••

.4-...

.4-....
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JIMh Scheduled Rage tim Is RT.

1. RI-I hour: Start Stencel's systm close out Inspectton and checklI Ist.

2. RT-30 minutess Pilot conducts YF-4J aircraft pre-fllight Inspection.

3. RT-20 minutes: (a) Pilot mned the cockpit A
•-w

(b) Start J"min power unit

CcW Conduct stray voltage and system check.

4. 1T-15 minutes: (a) Shut down ground power unit

(b) Close pilot's cockpit canopy

Cc) Clear all an-essential personnel

(d) Hook-up gulllotlne and Initiator squib

to) Turn on telemetry ,

Mf) ~mmove safety pins

(g) Start ground power unIt

h) Start aircraft engines 'L

(1) Perform normal aircraft take-off proedres.

3
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SEAT FIRING PfCEDIREIS

Nuoa (1) Seet Ojection time Is T.

(2) A D RNP v I II be raqpIlred.

1. T-30 seconds: Telemtry signal confl rution.

2. T-20 seconds: Rnge cam toackIng confIrutIon.

3. T-1O secondsi Turn mster Arm ON.

4. T-3 seconds: Activate OFIAP button.

5. T-O seconds: Set ejection.

6. If the ejection seat did not leesa the aircraft, repoi- condition of FIRE
Indicator light In pilot's cockpitj I.4, green I1ght ON or OFF.

U•.-

%

U . .
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AORT PROCEDS

1. After one Hot Fire confflrmltln (CThrough means of: Gren indicator
light, flashbulb or IN) activate the guillotine fire switch.

2. After first Mold Fire coat.lrmatlon CNO grew I Ight, flashbulb or TH
Imdlcatlon) torn MASTER A4 switch OFF. Set-up for another pass.

3. After the second tCrid Fire' canflrtmtlon, turn MASTER ARM svltch OFF, that
activate the guillotine switch. Return to the Airfield dan land at pilots
d l!r cru' tl on. 

, -6

4. After aircraft engine shutdown, turn OFF the telemetry and procede with v

Stencel 's abort procedures.
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Appendix C '%

NWC TEST DATA FOR AGES IN-FLIGHT EJECTION
23 OCTOBER 1984
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NAVAL WEAPONS CENTER TP 84P431 AGES
RANGE DEPARTMENT TESTED 23 OCT 1984
DATA BRANCH (CODE 6252)

TABLE OF EVENT TIMES

Film Time Elapsed Time
EVENT Hrs. Mins. Seconds Seconds

4 Drogue projection 1S: 40: 09.411 0.000

6 Catapult separation 09.461 0.050

7 Word release 10.914 1.503

8 Main chute pack open 10.950 1.539

10 Main chute pack extraction 10.968 1.557

11 Line stretch 11.130 1.719

M1A Main chute bag separation 11.166 1.755

12 Seat dummy separation 11.383 1.972

lIB So"-chute leading edge disreef 12.286 2.875

liC Main chute bottom disreef 12.476 3.065

lID Main chute slider disreef 12.936 3.525

13 Main chute full open 13.225 3.814

14 Impact (dummy) 15: 43: 01.749 172.338

is Impact (seat) 15: 44: 02.678 233.267

C-3
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ACES EJECTION• SEAT TEST

23 OCTOBER 1*8404

DoOP NUMSER 1
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AGtS EJECTION SCAT TEST

23 OCT0roSER 1964

DROP NUMSER I b
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